We studied the peptide-degrading anaerobic communities of methanogenic reactors from two mesophilic full-scale modified upflow anaerobic sludge blanket (UASB) reactors treating brewery wastewater in Colombia. Most probable number (MPN) counts varied between 7.1 x 10 8 and 6.6 x 10 9 bacteria/g volatile suspended solids VSS (Methanogenic Reactor 1) and 7.2 x 10 6 and 6.4 x 10 7 bacteria/g (VSS)
INTRODUCTION
Recent studies on microbial diversity in anaerobic reactors report the presence of Proteobacteria (Alfa, Beta, Delta and Gamma), Firmicutes, Cytophaga-Flexibacter-Bacteroides, Spirochaetes, Chloroflexi, Planctomyces, and Synergistes (17, 34, 9, 44, 35, 7, 11, 3, 15, 38) . The actual diversity and its role in anaerobic reactors remain unclear but the dynamics of microbial composition inside the reactors is related to wastewater characteristics and operational conditions (24, 26) .
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The relative abundance and the role of peptide-degrading communities in methanogenic reactors have been largely ignored. Although proteins and peptides are an important component of the wastes produced by the food industries, the anaerobic organisms that degrade these wastes in UASB reactors are still not well characterized (29, 39) . In anaerobic reactors, proteins are hydrolyzed down to peptides and amino acids, which are fermented to volatile fatty acids and finally converted to methane and carbon dioxide . All these processes take place due to the interactions between microbial populations. Knowledge of microbial community associated to a specific role is relevant to optimize the anaerobic digestion process and increase the stability of the process. The isolation of peptide and aminoacidolytic species has shed light on their complex relations and interactions and has brought into focus the importance of their study in order to enhance the control strategies of the anaerobic reactors. The objective of this study was, therefore, to quantify the most probable number (MPN) of peptide-degrading microorganisms on methanogenic reactors treating brewery wastewater, and to identify, from the highest positive MPN dilutions, the dominant communities of peptide and amino acid degrading microorganisms and their main physiological characteristics.
MATERIALS AND METHODS

Collection of samples and source of the microbial inocula
Flocculent mesophilic sludge samples were collected from the methanogenic reactors of two full-scale anaerobic brewery wastewater reactors operating continuously in two phases (acidogenic and methanogenic) during 4 years. to determine positive growth in the tubes were: an increase in optical density (580 nm), production of sulfide or methane compared to the control series, and microscopic observation.
Analytical Methods
The parameters pH, COD, and volatile suspended solids (VSS) were analyzed according to Standard Methods (2). In the series without thiosulfate, methane formation was evaluated using a Shimadzu gas chromatograph (Model GC-14B) 
Isolation of dominant peptidolytic bacteria
From the highest positive MPN dilutions of the two treatment plants, isolation was performed in solid medium with 2% noble agar (Sigma®) following the roll tube technique (6) . 
Analysis of the 16s rRNA gene sequences of the isolated strains
Methods for purifying DNA, PCR-amplification, sequencing of the 16S rRNA gene and phylogeny were as described previously (30, 43, 36) . Partial sequences generated were assembled using BioEdit v5.0.1 (19) (release 10) identified using BLAST (1) were extracted, aligned and manually adjusted according to the 16S rRNA secondary structure obtained from RDP using BioEdit.
Nucleotide ambiguities were omitted and evolutionary distances calculated by using the Jukes and Cantor option (23) in TreeCon (41) . Phylogenetic trees were constructed from evolutionary distances using the Neighbour-Joining method (32) . Tree topology was re-examined by bootstrap method (1000) of re-sampling (14) . The 16S rRNA sequences from this study have been submitted to NCBI GenBank Database under accession numbers EU937733 to EU937739; EU980605 to EU980608, and AY 642589. (10) . Single amino acids can be degraded either through fermentation or oxidative deamination linked to proton reduction and, the reducing equivalents produced can be removed by a biological or a chemical electron scavenger (37, 33) . This is possible via interspecies hydrogen transfer in the presence of hydrogenotrophic methanogens or SRB, but also when thiosulfate acts as the final electron acceptor (13).
Peptide and amino acid-degrading microorganisms produce acetate, propionate, and the corresponding branched-chain fatty acids syntrophically, depending on the degraded amino acids 
Isolation of dominant peptidolytic bacteria
During the last sampling event, 50 strains with different morphological characteristics were isolated from both reactors: Propionibacterium lymphophilum with 93% of similarity.
Luteococcus peritonei is related with 91% and 94% similarity to strains MP-6 and B2-2M respectively. 
